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Family: Aquifoliaceae

Genus: llex

Species: paraguariensis

Synonyms: llex paraguayensis , |. paraguensis, . mate, I. domestica, I. sorbilis

Common Names: Yerba maté, maté, erva mate, congonha, erveira, Paraguay cayi, Paraguay tea,
South American holly, matéteestrauch, erva-verdadeira, St. Bartholomew’s tea, Jesuit’'s tea, hervea,
caminu, kkiro, kali chaye

Part Used: Leaves

Yerba maté is a widely-cultivated, medium-sized evergreen tree that can grow to 20 m high in the wild.
Commonly, when cultivated, it is pruned into a shrubby, 4—-8 m tall tree. Yerba maté is in the holly family,
and bears holly-like leaves that are quite stiff and leathery. In the wild it grows near streams, and thrives
at 1,500-2,000 feet above sea level. It has graceful, full-leafed branches, and white flowers that produce
small red, black, or yellow berries. It is llex's tough, leathery leaves that are used medicinally and as a
natural, refreshing tea beverage throughout South America. Yerba maté is indigenous to Paraguay, Brazil,
Argentina, and Uruguay; however, it is now cultivated in many tropical countries to supply a world demand
for its leaves.

Yerba maté was has been used as a beverage since the time of the ancient Indians of Brazil and
Paraguay. In the early 16th century, Juan de Solis, a Spanish explorer of South America’s famed La Plata
River, reported that the Guarani Indians of Paraguay brewed a leaf tea that “produced exhilaration and
relief from fatigue.” The Spaniards tried the beverage and liked it. Their subsequent demand for the tea
led the Jesuits to develop plantations of the wild species in Paraguay and yerba maté became known as
“Jesuits’ tea” or “Paraguay tea.” Methods of leaf preparation for the traditional tea beverage vary then and
now: in one method, the branches are cut, then held over an open fire (to fire-cure the leaves). This
deactivates the enzymes in the leaves (making them more brittle) and the green color of the leaves is
retained in the subsequent drying process (with charred bits often found in the resulting tea product, which
lends to a smokey flavor). Other methods include a brief par-blanching of the leaves in boiling water (to
deactivate the leaf enzymes and soften its leathery texture). They then are toasted dry in large pans over
a fire or inside a brick oven—resulting in a finished brown-leaf tea.

The wild plant has a distinct aroma and taste that has not been matched by plantation cultivation.
In South America yerba maté is considered a national drink in several countries; in Europe, itis called “the
green gold of the Indios.” In Brazil and Paraguay (leading exporters of maté), some production still comes
from wild stands—most of which is found in the humid depressions of the foothills. It is not unusual for one
wild tree to yield 30-40 kg of dried leaves annually. In wild harvesting, maté gatherers, called tarrafeiros
or yebateros, travel through the jungle searching for a stand of trees (called a mancha). Harvesting is
done between May and October, when the tree is in full leaf. Leaves are picked from the same tree only
every third year, which protects it for subsequent crops. Most of the maté in commerce today, however,
comes from cultivation projects in Paraguay and Uruguay.

The word maté is Spanish for “gourd,” and refers to the small gourd cup in which the tea beverage
traditionally is served throughout South America. It is also served with a metal drinking straw or tube,
called a bombilla, which has a filter attached to the lower end to strain out leaf fragments. The bottom third
of the gourd is filled with fire-burned or toasted leaves, and hot water is added. Burnt sugar, lemon juice,
and/or milk often is used to flavor the refreshing tea, which occupies a position rivaling that of coffee in
the United States. Maté bars are as prevalent in South America as coffee bars are in North America and
Europe; maté drinking has deep cultural roots.



In addition to its standing as a popular beverage, yerba maté is used as a tonic, diuretic, and as
a stimulant to reduce fatigue, improve appetite, and aid gastric function in herbal medicine systems
throughout South America. It also has been used as a depurative (to promote cleansing and excretion
of waste). In Brazil, maté is said to stimulate the nervous and muscular systems and is used for digestive
problems, renal colic, neurasthenia, depression, fatigue, and obesity. A poultice of the leaves also is
applied topically to anthrax skin ulcers (for which maté’s tannin content—highly astringent—may be the
reasoning behind this use).

Yerba maté also has a long history of use worldwide. In Europe it is used for weight loss, physical
and mental fatigue, nervous depression, rheumatic pains, and psychogenic- and fatigue-related
headaches. In Germany it has become popular as a weight-loss aid. Yerba maté is the subject of a
German monograph which lists its approved uses for mental and physical fatigue, and describes it as
having “analeptic, diuretic, positively inotropic, positively chronotropic, glycogenolytic and lipolytic effects.”*
In France yerba maté is approved for the treatment of asthenia (weakness or lack of energy), as an aid
in weight-loss programs, and to increase the renal excretion of water. It also appears in the British Herbal
Phamacopoeia (1996) and indicated for the treatment of fatigue, weight loss, and headaches. In the U.S.,
Dr. James Balch, M.D. recommends yerba maté for arthritis, headache, hemorrhoids, fluid retention,
obesity, fatigue, stress, constipation, allergies, and hay fever, and states that it “cleanses the blood, tones
the nervous system, retards aging, stimulates the mind, controls the appetite, stimulates the production
of cortisone, and is believed to enhance the healing powers of other herbs.” Yerba maté now is cultivated
in India, and the Indian Ayurvedic Phamacopoeia lists maté for the treatment of psychogenic headaches,
nervous depression, fatigue, and rheumatic pains.

The primary active chemical constituency of yerba maté comprises xanthine alkaloids (caffeine,
theobromine, and theophylline), saponins, and 10% chlorogenic acid.?® Sterols resembling ergosterol and
cholesterol are also present in yerba maté, and novel saponins have been discovered in the leaf (and
named matesaponins).*> Saponins are phytochemicals with known pharmacological activities, including,
as recent yerba maté research shows, stimulating the immune system.>”’ In addition, yerba maté leaf is
a rich source of vitamins, minerals, and 15 amino acids.?

In recent U.S. campaigns, yerba maté marketers claim that yerba maté contains no
caffeine—rather, a chemical similar to caffeine called mateine. Mateine, they say, possesses all the
benefits of caffeine and none of its negative effects (or so they would have consumers believe). Fact:
yerba maté does contain caffeine. It has been phytochemically and scientifically identified, documented,
verified, and validated to contain caffeine for many years by independent phytochemists and scientists
around the world (“independent” being the operant term here). This fact continues to be confirmed by
independent research every year. The caffeine content of yerba maté has been assayed to contain
between .7 and 2%, with the average leaf yielding about 1% caffeine.® In living plants, xanthines (such
as caffeine) are bound to sugars, phenols, and tannins, and are set free or unbound during the roasting
and/or fermenting processes used to process yerba maté leaves, coffee beans and even cacao beans.
The mateine chemical “discovered” is probably just caffeine bound to a tannin or phenol.

Caffeine Content Comparison
Common Beverage Products 2

Caffeine Avg. caffeinein a
Plant Beverage

Content 6 0z beverage*
Yerba maté leaves 0.7-2% 50-100 mg
Coffee beans (Coffea sp) 1-2.5% 100-250 mg
Black tea (Camellia sinensis) 2.5-4.5% 10-60 mg
Guarana seed (Paullinia cupana) 4-8% 200-400 mg
Chocolate (Cacao seed) 0.25% 13 mg

*Based on quantities used in standard preparation methods



The traditional use of yerba maté for fatigue is explained by its primary active chemical: caffeine.
Caffeine is a known stimulant, even documented with the ability to enhance athletic and cognitive
performance after sleep deprivation and stress.*®*** Yerba maté’s traditional use for the heart may be due
to the phytochemical theophylline, also known as a pharmaceutical medication used to stimulate the
heart muscle.” All three xanthines (theobromine, caffeine, and theophylline) have diuretic properties,
which may validate the traditional use of the plant as a diuretic.’® These substances have several other
documented pharmacological actions including CNS stimulation, relaxation of smooth muscle (especially
bronchial muscle), myocardial stimulation, and peripheral vasoconstriction.

Researchers in Switzerland performed a study on human subjects (in 1999) that indicated yerba
maté could be beneficial as a weight-loss aid. They noticed a thermogenic effect in healthy individuals
where a drop in respiratory quotient was observed—indicating a rise in the proportion of fat oxidized.*® In
another study, yerba maté was given in combination with the plants guarand and damiana. This
combination prolonged gastric emptying (which made the subjects feel “fuller” longer) and reduced body
weight.'” Clinical studies indicate yerba maté leaf inhibits lipoxygenase, an enzyme involved in
inflammation and inflammatory diseases.'®* Yerba maté extracts also have been shown to relax smooth
muscle,?! act as a choleretic (increase bile flow),?* and inhibit vasoconstriction.?®* A recent (2002) U.S.
patent cites yerba maté for inhibiting monoamine oxidase (MAQ) activity by 40-50% in vitro, reporting that
it might be useful for a variety of such disorders as “depression, disorders of attention and focus, mood
and emotional disorders, Parkinson’s disease, extrapyramidal disorders, hypertension, substance abuse,
eating disorders, withdrawal syndromes and the cessation of smoking.” **

Yerba maté has significant antioxidant activity, demonstrated in numerous studies.?*?” Its high
antioxidant values are linked to rapid absorption of known antioxidant phytochemicals found in maté
leaves.”®?° An infusion (tea) of the leaf has been demonstrated to inhibit lipid peroxidation—particularly
LDL (low-density lipoprotein) oxidation.?®?® Oxidation of LDL is considered to be the initiating factor in the
pathogenesis of atherosclerosis.***! Another study in vitro has shown yerba maté to inhibit the formation
of advanced glycation end products (AGESs), with an effect comparable to that of two pharmaceutical AGE
inhibitor drugs.®* The formation of AGEs play a part in the development of diabetic complications.®

Yerba maté has long been a part of South American culture where it is more heavily consumed
than coffee and tea. The average person in Uruguay will consume 9-10 kg annually! However—like many
things—too much of a good thing can be harmful. Heavy drinkers of maté in South America were
documented with an increased risk of upper-aerodigestive tract cancers (a 1.6— to 4—fold increase for
heavy drinkers).?**® It was speculated that this risk was caused by the tannins in the leaf (maté contains
7-14% tannins). Despite several studies published in Uruguay reporting this increased cancer risk (and
where some of the heaviest maté drinkers are found), it has done little to change the maté-drinking culture
there. One interesting change was that more drinkers began adding milk to their maté—it was suggested
that the milk would bind to the tannins in the brew and mitigate much of their (possibly) negative effects.

Yerba maté has become more popular and available in the U.S. in recent years. Various maté
products now can be widely found in health food stores: cut-leaf green and brown teas and tea bags,
ground-leaf capsules, and standardized extracts (standardized to the caffeine content) are sold in
capsules. Itis also appearing as an ingredient in many more U.S.-manufactured herbal formulas designed
for energy gain and weight loss. There have been some sporadic problems in product quality—mostly
involving other leaves (cheaper fillers) added as adulterants. Mango leaves are a common adulterant in
South America but, in at least one documented case, a yerba maté commercial product sold in Scotland
was adulterated with a plant (in the belladonna family) containing pyrrolizidine alkaloids—which caused
negative side-effects in one consumer. True yerba maté, however, is considered a safe supplement and
on the FDA's GRAS list (generally regarded as safe). Consumers should stick with reputable
manufacturers who regularly test and control their imported plant ingredients to avoid such issues as
adulterants.

Documented Properties and Actions: Alterative, analeptic, analgesic, antioxidant, aperient, astringent,
cardiac stimulant, choleretic, CNS stimulant, depurative, diuretic, glycogenolytic, immunostimulant,
lipolytic, positively chronotropic, positively inotropic, purgative, stimulant, stomachic, sudorific,
thermogenic, tonic



Main Phytochemicals: Alpha-amyrin, alpha-terpineol, arachidic acid, beta-amyrin, butyric acid, caffeic
acid, caffeine, 5-o-caffeoylquinic acid, calcium, carotene, chlorogenic acid, choline, chlorophyll,
chrysanthemin, cyanidin-3-0-xylosyl-glucoside, cyanidin-3-glucoside, essential oil, eugenol, geraniol,
geranyl acetone, guaiacin b, indole, inositol, ionone, iso-butyric acid, iso-capronic acid, iso-chlorogenic
acid, iso-valeric acid, kaempferol, lauric acid, levulose, linalool, linoleic acid, matesaponins,
neochlorogenic acid, nerolidol, nicotinic acid, nudicaucin c, octan-1-ol, octanoic acid, oleic acid, palmitic
acid, palmitoleic acid, pyridoxine, quercetin, raffinose, safrole, stearic acid, tannins, theobromine,
theophylline, trigonelline, ursolic acid

Traditional Remedy: A leaf tea or infusion is the standard preparation, utilizing 2 g of cut leaves in 150
ml of hot water. Powdered leaf and leaf extracts with standardized caffeine content are being used in
capsules and formulas in herbal products as well. General dosages recommended are the equivalent of
3 g once or twice daily, or follow the labeled dosage information.

Contraindications: Not to be used during pregnancy or while breast-feeding.

Yerba maté contains caffeine and should not be used by those who are sensitive or allergic to
caffeine. Excessive consumption of caffeine is contraindicated for persons with high blood pressure,
diabetes, ulcers, and other diseases.

Yerba maté should not be consumed excessively and chronically (as it has been documented to
increase the risk of certain such cancers as oral and esophageal cancer).

Yerba maté has been reported to have (in vitro) MAO-inhibitor activity. Those persons taking
MAO-inhibitor drugs, or with conditions for which MAO-inhibitor drugs are contraindicated, should check
with a qualified health practitioner before taking yerba maté.

Drug Interactions: May potentiate monoamine oxidase inhibitor drugs (MAOISs).

WORLDWIDE ETHNOBOTANICAL USES

Country Uses

Anthrax ulcers (topical), appetite, asthenia, beverage, CNS
stimulant, digestion, diuretic, fatigue, gastric stimulant, heart,
Brazil hypertension, muscles, nervous system stimulant, neurasthenia,
obesity, renal colic, rheumatism, stimulant, stomachic, tea, tonic,
urinary

Antirheumatic, antispasmodic, asthenia, (+)chonotropic, CNS
stimulant, depression, diuretic, fatigue, gout, glycogenolytic,

Europe . L . . . .
P headache, (+)inotropic, lipolytic, obesity, tonic, thymoleptic, ulcer,

weight loss

India Fatigue, headache, nervous depression, rheumatic pains
Analeptic, antispasmodic, appetite suppressant, aperient,

South astringent, beverage, coffee, debility, diaphoretic, diuretic,

America emmenogogue, energizer, exhaustion, fatigue, gout, headache,
inotropic, muscles, neurasthenia, obesity, purgative, rheumatism,
scurvy, stimulant, stress, tonic, wound

Turkey Diuretic, purgative, scurvy, stimulant, sudorific, tea
Allergies, aging, appetite, arthritis, cardiotonic, constipation,

US depurative, diuretic, edema, endurance, fatigue, hayfever,

headache, hemorrhoids, nervous system, obesity, stamina,
stimulant, stress, tonic

Elsewhere | Cardiotonic, diuretic, fatigue, stimulant, tonic
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Ethnomedical Information on Yerba maté (llex paraguariensis)

Part/ Location Documented Ethnomedical Use Type Extract / Route Used For Ref #
Leaf Argentina Used for scurvy, as an energizer and tonic. Infusion Oral Human Adult 271061
Leaf Bolivia Used as an emmenagogue. Hot H20 Ext Oral Human Female T15375
Leaf Brazil Used as an antirheumatic. Infusion Oral Human Adult H15715
Leaf Brazil Used as a diuretic. Infusion Oral Human Adult H15715
Leaf Brazil Used as a stimulant. Infusion Oral Human Adult H15715
Leaf Brazil Used as a beverage. Hot H20 Ext Oral Human Adult M22370
Leaf Brazil Used as a nervous system stimulant. Hot H20 Ext Oral Human Adult M22370
Leaf Brazil Used as a diuretic. Hot H20 Ext Oral Human Adult M22370
Leaf Brazil Used as a antirheumatic. Hot H20 Ext Oral Human Adult M22370
Leaf Brazil Used as a tonic, stimulant and diuretic to reduce fatigue, improve appetite Hot H20 Ext Oral Human Adult 271080
and aid gastric function.
Leaf Brazil Used to stimulate the central nervous system, stomach, the digestive Infusion Oral Human Adult 271088
system and muscles. Said to be a diuretic.
Leaf Brazil Used as a stimulant, diuretic and digestive for stimulating the nervous and Infusion Oral Human Adult 271007
muscular systems, digestive problems, renal colic, neurasthenia, depression
of the nervous system, tiredness and to excite and facilitate intellectual
work.
Leaf Brazil May cause stomach irritation. Used to excite the nervous system, for energy Infusion Oral Human Adult 271079
and to reduce arterial tension.
Leaf Brazil Used for weak people, for urinary affections, for heart disorders, tiredness Infusion Oral Human Adult 271013
and obesity.
Leaf Brazil Used as a stimulating beverage and slimming remedy. Hot H20 Ext Oral Human Adult 271000
Used for anthrax and ulcers. Poultice External Human Adult
Leaf Europe Used for weight loss, physical and mental fatigue, nervous depression, Hot H20 Ext Oral Human Adult AB1054

rheumatic pains, psychogenic and fatigue related headaches.




Part/ Location Documented Ethnomedical Use Type Extract / Route Used For Ref #

Leaf France Used to treat functional asthenia, for weight loss programs and to enhance Not Stated Oral Human Adult 271048
the renal excretion of water.

Leaf Germany Approved herbal drug for mental and physical fatigue and described as Hot H20 Ext Oral Human Adult AB1055
having"analeptic, diuretic, positively inotropic, positively chronotropic,
glycogenolytic and lipolytic effects.

Leaf Peru Used as a stimulant for the stomach and nervous system, for tiredness. Infusion Oral Human Adult 771093
Considered cicatrizant; used on wounds.

Not stated External

Leaf Peru Used as a tonic. ETOH Ext Oral Human Adult 271093

Leaf South America Used as a stimulant. Affects the muscles, reducing fatigue. Substitutes for Hot H20 Ext Oral Human Adult 271049
alcoholic drinks and is used for those suffering from debility and
neurasthenia. Said to dispel hunger and invigorate the body.

Leaf South America Said to be aperient, astringent, diuretic, poison, purgative, stimulant and Hot H20 Ext Oral Human Adult 271049
sudorific. Used for rheumatism, scurvy, heart, nerve, stomach ailments and
diabetes.

Leaf South America Used to stimulate the brain and nervous system, as an antirheumatic, Infusion Oral Human Adult ZZ1011
diuretic, general tonic and antispasmodic. Used for gout, to eliminate uric
acid, rheumatism, nervous headache and physical exhaustion from stress.

Leaf South America Used for mental and physical fatigue. Considered to be analeptic, positively Infusion Oral Human Adult AB1001
inotropic, positively chronotropic, glycogenolytic and lipolytic.

Leaf South America Used as a nerve and muscle tonic, considered refreshing and a diuretic. Infusion Oral Human Adult 271066
Said to never cause insomnia despite its caffeine content.

Leaf South America Used to facilitate weight loss and still hunger and thirst. Infusion Oral Human Adult AB1001

Leaf South America Used as a tonic, diuretic, diaphoretic and stimulant. May causes purging Infusion Oral Human Adult 271052
and vomiting in large doses.

Leaf South America Used as a depurative, stimulant and diuretic. Often replaces coffee and tea Infusion Oral Human Adult AB1002
as a common beverage.

Leaf South America Used as a depurative to promote cleansing and excretion of waste; as a Infusion Oral Human Adult AB1003

stimulant and diuretic.




Part/ Location Documented Ethnomedical Use Type Extract / Route Used For Ref #
Leaf Uruguay Used as a stimulant. Not Stated Oral Human Adult K18125
Leaf Uruguay Used as a diuretic. Not Stated Oral Human Adult K18125
Leaf Uruguay Used to treat wounds. Not Stated External Human Adult K18125
Leaf Uruguay Used as a stimulant tea. Hot H20 Ext Oral Human Adult M14337
Leaf USA Used for arthritis, headache, hemorrhoids, fluid retention, obesity, fatigue, Hot H20O Ext Oral Human Adult 271046
stress, constipation, allergies and hayfever. Said to cleanse the blood, tone
the nervous system, retard aging, stimulate the mind and control appetite.
Leaf USA Used as a tonic, mental stimulant and diuretic, to increase stamina and ETOH Ext Oral Human Adult 271016
endurance. Said to be an invigorating tonic to the body and mind.
Leaf Not Stated Used as a central nervous system stimulant Hot H2O Ext Oral Human Adult LO0715
Seed Not Stated Used as a stimulant Hot H20 Ext Oral Human Adult K04641




Presence of Compounds in Yerba maté (llex paraguariensis)

Compound Chemical type Plant Part Plant Origin Quantity Ref #
Amyrin, alpha: Triterpene Leaf Argentina Not stated A07583
Leaf Argentina 00.43% A06284
Amyrin, beta: Triterpene Leaf Not stated Not stated 271095
Arachidic acid Lipid Seed oil Not stated Not stated AB1003
Butyric acid Phenylpropanoid Leaf Not stated Not stated 271095
Butyric acid, iso Phenylpropanoid Leaf Not stated Not stated 271095
Caffeic acid Phenylpropanoid Leaf Brazil Not stated J17002
Leaf Argentina Not stated L21204
Caffeine Alkaloid Leaf Brazil Not stated A06260
Leaf Brazil Not stated J16308
Leaf Brazil Not stated L04728
Leaf Brazil Not stated L17706
Leaf Uruguay 00.56% M14337
Leaf Not stated 00.78-01.25% M10672
Leaf Argentina 01.92% J16175
Leaf Not stated Not stated L10990
Leaf Brazil 0.89-1.73% M22406
Leaf Brazil Not stated J17002
Bark Brazil Not stated J16308
Wood Brazil Not stated J16308
Fruit Brazil Not stated J16308
Leaf Japan 0.88% M10333
Leaf Not stated Not stated L00715
Leaf Not stated Not stated A05062
Leaf Brazil Not stated L10422
Leaf Brazil Not stated L10422
Leaf Brazil Not stated L20331
Leaf Brazil Not stated L20331
Capronic acid, iso Phenylpropanoid Leaf Not stated Not stated 271095
Carotene Vitamin Not stated Not stated Not stated AB1003
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Compound Chemical type Plant Part Plant Origin Quantity Ref #
Chlorogenic acid Phenylpropanoid Leaf Brazil 10% J17002

Leaf Argentina Not stated K12102

Leaf Argentina Not stated L21204
Chlorogenic acid a, iso: Phenylpropanoid Leaf Brazil Not stated M22406
Chlorogenic acid, neo: Phenylpropanoid Leaf Brazil Not stated M22406
Choline Alkaloid-misc Leaf Brazil 00.00152% A06278
Chrysanthemin Flavonoid Leaf Argentina Not stated J12777
Cyanidin-3-0-xylosyl- glucoside Flavonoid Leaf Argentina Not stated J12777
Cyanidin-3-glucoside Flavonoid Leaf Not stated Not stated AB1002
Eugenol Phenylpropanoid Leaf Brazil Not stated K09934
Geraniol Monoterpene Leaf Brazil Not stated K09934
Geranyl acetone Sesquiterpene Leaf Brazil Not stated K09934
Guaiacin b Triterpene Leaf Argentina Not stated L13331
Indole Indole alkaloid Leaf Brazil Not stated K09934
lonone, alpha: Sesquiterpene Leaf Brazil Not stated K09934
lonone, beta: Sesquiterpene Leaf Brazil Not stated K09934
Kaempferol Flavonol Leaf Argentina Not stated L21204

Leaf Brazil Not stated L14356
Lauric acid Lipid Seed Oil Not stated Not stated AB1003
Levulose Carbohydrate Leaf Brazil 00.16% A01929
Linalool Monoterpene Leaf Brazil Not stated K09934
Linoleic acid Lipid Seed Oil Not stated Not stated AB1003

11




Compound Chemical type Plant Part Plant Origin Quantity Ref #
Mandelonitrile, 2-beta-d- Benzenoid Leaf Not stated 00.02% M20926
glucopyranosyl-oxy-para- Leaf Not stated 00.02% M20926
hydroxy-6-7-dihydro:
Matesaponin 1 Triterpene Leaf Argentina Not stated L13331
Matesaponin 2 Triterpene Leaf Brazil 00.0135% H15715
Leaf Argentina Not stated L13331
Matesaponin 3 Triterpene Leaf Brazil 00.01% H15715
Matesaponin 4 Triterpene Leaf Brazil 00.019% H15715
Matesaponin 5 Triterpene Leaf Brazil 00.04587% H18558
Matesaponin | Triterpene Leaf Brazil 00.03% M22370
Nerolidol Sesquiterpene Leaf Brazil Not stated K09934
Nudicaucin ¢ Triterpene Leaf Argentina Not stated L13331
Octan-1-ol Alkanol c5 or more Leaf Brazil Not stated K09934
Octanoic acid Lipid Leaf Brazil Not stated K09934
Quercetin Flavonol Leaf Argentina Not stated L21204
Quinic acid, 5-o-caffeoyl- Phenylpropanoid Not stated Not stated Not stated AB1001
Raffinose Carbohydrate Leaf Brazil 00.44% A01929
Rutin Flavonol Leaf Argentina Not stated L21204
Safrole Phenylpropanoid Leaf Brazil Not stated K09934
Stearic acid Lipid Seed Oil Not stated Not stated AB1003
Terpineol, alpha: Monoterpene Leaf Brazil Not stated K09934




Compound Chemical type Plant Part Plant Origin Quantity Ref #
Theobromine Alkaloid Leaf Not stated Not stated L10990
Leaf Brazil 00.45-0.88% M22406
Leaf Brazil Not stated J16308
Leaf Brazil Not stated L04728
Leaf Brazil Not stated L17706
Leaf Uruguay 00.03% M14337
Leaf Not stated 00.34-00.43% M10672
Leaf Argentina 00.484% J16175
Bark Brazil Not stated J16308
Wood Brazil Not stated J16308
Fruit Brazil Not stated J16308
Leaf Japan 0.08% M10333
Leaf Not stated Not stated A05062
Leaf Brazil Not stated L10422
Leaf Brazil Not stated L10422
Leaf Brazil Not stated L20331
Leaf Brazil Not stated L20331
Theophylline Alkaloid Leaf Brazil Not stated J16308
Leaf Brazil Not stated L04728
Leaf Uruguay 00.02% M14337
Leaf Not stated Not stated A05062
Trigonelline Proteid Leaf Brazil 00.0274% A06260
Ursolic acid Triterpene Leaf Argentina Not stated A07583
Leaf Argentina Not stated A06284
Valeric acid, iso Leaf Not stated Not stated 271095
Xyenol, 2,5- Leaf Not stated Not stated 271095
Zinc Not stated Not stated Not stated AB1007




Biological Activities for Extracts of Yerba maté (llex paraguariensis)

Plant Part - Origin

Activity Tested For

Type Extract

Test Model

Dosage

Result

Notes/Organism tested

Ref #

Leaf Scotland

Death

Hot H20 Ext

Oral Human

Not stated

Active

26 yr old woman taking "mate" tea
presented symptoms of abdominal pain &
liver function tests abnormal. 3 weeks
after admission to hospital died - poor
evidence of plant identification most
probable cause of illness rather than the
herb tea.

AQ7774

Not Stated Chile

Binding Effect

Infusion

Not stated

Not stated

Active

Binds minerals such as iron, zinc and
copper.

AB1020

Leaf Uruguay

Cancer-associated Risk
Factor

Infusion

Oral Human

Not stated

Equivocal

Drinking very hot mate may increase risk
of oral and esophageal cancers.
Increases risk factor to 1.6-fold in heavy
chronic drinkers.

18335

Leaf Argentina

Carcinogenic Activity

Infusion

Oral Human

>1.0 L/day

Equivocal

Data analyzed from 830 cases and 1,779
controls participating in a series of 5
hospital-based case control studies of
squamous-cell carcinoma of the
esophagus conducted in high-risk areas
of South America. After adjusting for the
strong effects of tobacco and alcohol
consumption both heavy maté drinking
(>11/day) and self-reported very hot mate
drinking were signifi-cantly associated
with esophageal cancer risk in men and
women.

E00552

Leaf Brazil

Carcinogenic Activity

Hot H20 Ext

Oral Human

Not stated

Active

Associated with increased incidence of
upper Gl cancers.

M30494

Leaf Uruguay

Carcinogenic Activity

Infusion

Oral Human

Not stated

Active

3-fold increased risk of renal cell
carcinoma for heavy drinkers.

AB1013

Leaf Uruguay

Carcinogenic Activity

Infusion

Oral Human

Not stated

Inactive

Pulmonary adenocarcinoma.

AB1015

Leaf Brazil

Carcinogenic Activity

Infusion

Oral Human

Not stated

Active

May be linked to 20% of all upper
aerodigestive tract cancers in Southern
Brazil.

AB1016

Gl = Gastric Intubation

IG = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously

IM = Intramuscular
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Plant Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Leaf Uruguay Carcinogenic Activity Infusion Oral Human Not stated Active Increased rate of bladder cancer seen. AB1017
Leaf Uruguay Carcinogenic Activity Infusion Oral Human Not stated Active Increased rate of oropharyngeal cancer. AB1018
Leaf Uruguay Carcinogenic Activity Infusion Oral Human Not stated Active Esophageal cancer; 6.5 increased rate for | AB1019
males; 34.6 increased rate for females.
Leaf Brazil Chromosome MEOH Ext Cell Culture 10.0 mg Equivocal | Lymphocytes-human. L14998
Aberrations Induced
Leaf Brazil Chromosome MEOH Ext Intragastric 1.0 gm/kg Active Cells-bone marrow. L14998
Aberrations Induced Rat Fetus
Leaf Brazil Clastogenic Activity MEOH Ext Cell Culture 10.0 mg/ml Equivocal | Lymphocytes-human. L14998
Leaf Brazil Genotoxicity Activity Lyophilized Agar Plate 150.0 mg Inactive Escherichia coli L14998
Extract
Leaf Brazil Genotoxicity Activity Pollen Agar Plate 10.0 mg Active Escherichia coli wp2s(lambda). K29976
Leaf Brazil Mutagenic Activity Lyophilized Agar Plate 10.0 mg Equivocal | Salmonella typhimurium tal00. L14998
Extract
Leaf Brazil Mutagenic Activity Lyophilized Agar Plate 10.0 mg Equivocal | Salmonella typhimurium tal102. L14998
Extract
Leaf Brazil Mutagenic Activity Pollen Agar Plate 20.0 mg Active Salmonella typhimurium tal100. K29976
Leaf Brazil Mutagenic Activity Pollen Agar Plate 30.0 mg Active Salmonella typhimurium tal02. K29976
Leaf Brazil Mutagenic Activity Pollen Agar Plate 30.0 mg Active Salmonella typhimurium ta97. K29976
Leaf Brazil Mutagenic Activity Pollen Agar Plate 50.0 mg Active Salmonella typhimurium ta98. K29976
Leaf Not Stated Monamine Oxidase H20-ETOH Ext Not stated 10 mg/mi Active Inhibited MAO activity by 40-50%; AB1022
Inhibition effective in inhibiting both MAO A and
MAO B.
Leaf Paraguay Thermogenic Activity Leaves Oral Human IC100 .5 gm Inactive Non-obese women and men. No LO5756
significant increase in energy expenditure
noted after treatment.
Active Drop in respiratory quotient observed,
indicating a rise in the proportion of fat
oxidized.
Not Stated Thermogenic Activity Not Stated Oral Human Not stated Inactive T15449

Gl = Gastric Intubation

IG = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously

IM = Intramuscular
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Plant Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Leaf Denmark Thermogenic Activity Not stated Oral Human Not stated Active In combination with Guarana and AB1010
Damiana it prolonged gastric emptying
time, reduced body weight and
maintained weight over 12 months.
Leaf Not Stated Appetite Suppressant Toothpaste Not stated 1-2% Active In combination with other plants; a patent | AB1023
on a novel appetite suppressant
toothpaste.
Leaf Argentina Lipid Peroxide Formation | Infusion Cell Culture IC50=100.0 Active vs. H202-induced peroxidation L07251
Inhibition mcg/mi
Leaf Argentina Lipid Peroxide Formation | Infusion Cell Culture IC50=18.0 Active vs. CLAC/NADPH-induced lipid LO7251
Inhibition Microsomes- | mcg/ml peroxidation.
rat-liver
Leaf Argentina Lipid Peroxide Formation | Infusion Cell Culture IC50 28.0 Active vs. nonenzymatic lipid peroxidation LO7251
Inhibition Microsomes- | mcg/ml stimulated by Fe2+/a scorbate.
rat-liver
Leaf Not stated LDL Oxidative H20 Ext Not stated 37.5 mcg/ml Active vs. hydrogen peroxide induced LDL K18723
Modification Inhibition oxidation.
Leaf Not stated LDL Oxidative H20 Ext Not stated MIC=7.5 Active vs. cuso4 induced LDL oxidation. K18723
Modification Inhibition mcg/ml Inhibition is complete at 37.5 mcg/ml.
Leaf Argentina Antioxidant Activity H20 Ext Not stated 30% Active vs. liposome oxidation AAPH. L11901
Leaf Argentina Antioxidant Activity Infusion Not stated 100.0 mcg/ml | Inactive vs. hydroxyl radical. LO7251
Leaf Argentina Antioxidant Activity Infusion Not stated IC50=13.0 Active vs. DPPH. Superoxide scavenging LO7251
mcg/ml activity increase.
Leaf Not stated Antioxidant Activity Infusion Oral Human 500.0 ml Active Inhibited LDL oxidation in blood plasma. K29485
Whole plasma subjected to
copper-induced oxidation.
Leaf Canada Antioxidant Activity H20 Ext Oral Human 500.0 ml Active vs. Cu-induced LDL autoxidation. J16235
Leaf Argentina Antioxidant Activity Infusion In vitro Not stated Active Inhibition of TRAP, TBARS and protection | AB1009
of Jurkat cells from AMVN-induced
oxidation.
Leaf Argentina Radical Scavenging H20 Ext Not stated 5% Active vs. TBARS. L11901

Effect

Gl = Gastric Intubation

IG = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously

IM = Intramuscular
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Plant Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Leaf USA Antiglycation Activity Not stated In vitro Not stated Active Inhibition of the action of the dicarbonyl; AB1008
comparable to using millimolar
concentrations of known AGE inhibitors
aminoguanidine and carnosine.
Leaf Paraguay Lipoxygenase Inhibition H20 Ext Cell Culture 10.0 mcg/ml Active Cells-RBL-1 L11790
Leaf Paraguay Lipoxygenase Inhibition MEOH Ext Cell Culture 10.0 mcg/ml Active Cells-RBL-1 L11790
Leaf Paraguay Lipoxygenase Inhibition Alkaloid Free Cells-RBL-1 10.0 meg/ml Active vs. epinephrine-induced hyperglycemia. L11790
H20 Extract
Leaf Paraguay Lipoxygenase Inhibition Benzene Ext Cell Culture 10.0 mcg/ml Inactive Cells-RBL-1 L11790
Leaf Not stated Anti-inflammatory MEOH Ext External 2.0 mg Active Inhibition ratio=69%. K11173
Activity Mouse vs.12-o-tetradecanoylphorbol-13-acet-ate
(TPA)-induced ear inflammation.
Leaf Not stated Antibacterial Activity ETOH(95%) Ext Agar Plate Not stated Inactive Escherichia coli A15179
Leaf Not stated Antibacterial Activity ETOH(95%) Ext Agar Plate Not stated Inactive Staphylococcus aureus A15179
Leaf Not stated Antibacterial Activity H20 Ext Agar Plate Not stated Inactive Escherichia coli A15179
Leaf Not stated Antibacterial Activity H20 Ext Agar Plate Not stated Inactive Staphylococcus aureus A15179
Leaf Not stated Antimycobacterial ETOH(95%) Ext Agar Plate Not stated Inactive Mycobacterium tuberculosis A15179
Activity
Leaf Not stated Antimycobacterial H20 Ext Agar Plate Not stated Inactive Mycobacterium tuberculosis A15179
Activity
Leaf Not stated Antiviral Activity H20 Ext Cell Culture 10.0% Inactive Virus-herpes type 2. T09507
Leaf Not stated Antiviral Activity H20 Ext Cell Culture 10.0% Inactive Virus-influenza 2 (manheim 57). T09507
Leaf Not stated Antiviral Activity H20 Ext Cell Culture 10.0% Inactive Virus-poliovirus. T09507
Leaf Not stated Antiviral Activity H20 Ext Cell Culture 10.0% Inactive Virus-vaccinia. T09507
Not stated Japan Smooth Muscle Butanol Ext Guinea Pig 3.0 mecg/ml Equivocal | vs. KCl-induced contractions. J19977
Relaxant Activity Atrium
Not stated Japan Smooth Muscle Butanol Ext Rabbit Aorta 3.0 mcg/ml Equivocal | vs. KCl-induced contractions. J19977

Relaxant Activity

Gl = Gastric Intubation

IG = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously

IM = Intramuscular
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Plant Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #

Leaf Japan Smooth Muscle Butanol Ext Rabbit Aorta 3.0 mcg/ml Equivocal | vs. norepinephrine-induced contractions J19977
Relaxant Activity

Leaf Japan Smooth Muscle ETOAC Ext Guinea Pig 3.0 mecg/ml Equivocal | vs. KCl-induced contractions. J19977
Relaxant Activity Atrium

Leaf Japan Smooth Muscle ETOAC Ext Rabbit Aorta 3.0 mcg/ml Active vs. KCl-induced contractions. J19977
Relaxant Activity vs. norepinephrine-induced contractions.

Leaf Japan Smooth Muscle H20 Ext Guinea Pig 3.0 mecg/ml Equivocal | vs. KCl-induced contractions. J19977
Relaxant Activity Atrium

Leaf Japan Smooth Muscle H20 Ext Rabbit Aorta 3.0 mecg/ml Equivocal | vs. KCl-induced contractions. J19977
Relaxant Activity vs. norepinephrine-induced contractions.

Leaf Brazil Vasoconstriction H20 Ext Organ 600.0 mcg/ml | Active vs. methoxamine-induced contractions in L05460
Inhibition Culture mesenteric arterial bed.

Leaf Not stated Cytotoxic Activity H20 Ext Cell Culture 10.0% Acive Hela cells. T09507

Leaf Not stated Antitumor Activity H20 Ext IP Mouse Not stated Active Ca-755. K18283

Leaf Uruguay Anticrustacean Activity Hot H20 Ext Not stated 1.0% Inactive Artemia salina (Assay system is intended | K18125

to predict for antitumor activity.)
Leaf Argentina Cholagogue Activity Decoction Not stated Not stated Active Increased bile flow and enhanced AB1011
intestinal transit.
Leaf Brazil Hyaluronidase Inhibition Hot H20 Ext Not stated 0.01% Weak 60% inhibition. A00401
Activity

Leaf Uruguay Plant Root Growth Hot H20 Ext Not stated 5.0% Active Assayed in Triticum aestivum. K18125
Inhibition

Leaf Uruguay Plant Root Growth Hot H20 Ext Not stated 0.5% Active Assayed in Triticum aestivum. K18125
Stimulant

Leaf Not stated Cosmetic Effect Resin Not stated 0.2-109g Active Produces a stable protective film on the AB1021

skin. Intensifies color, increases luster,
contributes to good wet compatibility and
improves the elasticity of the hair.

Gl = Gastric Intubation

IG = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously

IM = Intramuscular
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Biological Activities for Compounds of Yerba maté (llex paraguariensis)

(Please note: The following is just a representation of some of the published research on compounds in yerba maté.)

Compound Tested Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Caffeine Toxicity (in utero) Oral Rat 0.02% drinking Active In utero exposure affects central respiratory AB1030
water control - higher respiratory frequency and
hypoxic respiratory depression seen.
Theophylline Mutagenic Activity Not stated Not stated Inactive Salmonella typhimurium. AB1046
Caffeine Stimulant Not stated Not stated Active Stimulates the central nervous system; AB1004
increases the activity of the heart.
Caffeine Athletic Performance Activity Oral Human 250 mg Inactive Short-term performance. AB1035
Adult Active Blood lactate increased.
Active Plasma insulin concentrations at rest, end of
mock test and during recovery were increased.
Caffeine Cognitive Performance Oral Human 200 mg Active Subjects received caffeine after 72 hrs of sleep | AB1036
Adult 300 mg Active deprivation and continuous exposure to
stressors. Caffeine improved visual vigilance,
choice reaction time, repeated acquisition, self-
reported fatigue and sleepiness. Improved
results on tests of vigilance, reaction time and
alertness.
Caffeine Cognitive Performance Oral Human 1 or 2 mg/kg Active Improved performance on a sustained attention | AB1037
Adult followed 60 task and increased mental alertness in
minutes later with caffeine-deprived consumers.
1 mg/kg Inactive No effect on rated mental alertness and
performance on an attention task in consumers
who were not caffeine deprived.
Caffeine Cognitive Performance IP Rat 0.3-10 mg/kg Active Post-training dose improved memory retention. | AB1038
30 mg/kg Inactive Post-training memory retention.
0.3-30 mg/kg Active Pre-test dose increased memory retrieval.
Caffeine Cognitive Performance Oral Human 200 mg Active Increased alertness and anxiety and improved AB1039
Adult performance on simple and choice reactive

tasks, a cognitive vigilance task, a task
requiring sustained response and a dual task
involving tracking and target detection.

Gl = Gastric Intubation 1G = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously IM = Intramuscular
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Compound Tested | Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Caffeic acid Antidepressant Activity IP Mice 10x (-9) -10x (- Active Mechanism by some other inhibition of AB1027
3)M monoamine transporters and monoamine
oxidase.
Theobromine Diuretic Not stated Not stated Active AB1004
Caffeine Diuretic Not stated Not stated Active AB1004
Theophylline Diuretic Not stated Not stated Active AB1004
Theobromine Antispasmodic Activity Not stated Not stated Active Smooth muscle. AB1004
Theophylline Antispasmaodic Activity Not stated Not stated Active Smooth muscle AB1004
Theophylline Antispasmodic Activity Not stated Not stated Active Relaxed the smooth muscles of the bronchi AB1046
and blood vessels.
Caffeic acid Motor Activity IP Mice 4 mg/kg Active Reduced the duration of immobility in the AB1027
forced swimming test.
Theophylline Bronchodilator Activity Not stated Not stated Active Used for conditions such as obstructive airway | AB1046
disease and bronchial asthma.
Theophylline Respiratory Activity Not stated Not stated Active Modest effect on FEV1 and FVC and slightly AB1047
improved arterial blood gas tensions in COPD.
Alpha-amyrin Anti-inflammatory Activity Rat Not stated Inactive No effect on the prostaglandin phase of AB1024
carrageenin pedal edemain rats.
Beta-amyrin Anti-inflammatory Activity In vitro Not stated Active Reduced 5-HETE synthesis. AB1025
Inactive LTB4 synthesis.
Caffeic acid Anti-inflammatory Activity Cell Culture Not stated Active Inhibited LPS-induced TNF-alpha release at a AB1026
(human low dose.
monocytes)
Caffeine Anti-inflammatory Activity Cell Culture 5x 10(-6) - 1.5 x Inactive No significant effect on endotoxin-induced AB1029
10(-4) mol/l PGE(2) formation nor on its inhibition by
indometacin.
Ursolic acid Anti-inflammatory Activity Mice ID50=0.14 Active Vs. croton oil-induced ear edema. Two-fold AB1053
microMoles/cm2 more potent than indomethacin.
Alpha-amyrin Anti-arthritic Activity Not stated Not stated Active Local inhibition of joint destruction. AB1024
Alpha-amyrin Cytotoxic Activity Cell Culture 1C50=14 microM Active Rat osteosarcoma cell. AB1024
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally IV = Intravenously SC = Subcutaneously IM = Intramuscular 20



Compound Tested | Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Caffeine Cytotoxic Activity Topical Mice Not stated Active Inhibited carcinogenesis and stimulated AB1028
apoptosis of skin tumors. Decreased size of
parametrial fat pads and the thickness of the
dermal fat layer.
Chlorogenic acid Cytotoxic Activity Cell Culture Not stated Active Human oral squamous cell carcinoma (HSC-2). | AB1041
Active Salivary gland tumor (HSG).
Geraniol Cytotoxic Activity Cell Culture 400 microM Active Sensitized colon cancer cells to 5-FU AB1044
treatment, increasing the antiproliferative and
cytotoxic activity of the drug.
Ursolic acid Cytotoxic Activity Cell Culture 1C50=8.26 Active HL-60 cells. AB1050
mumol/L
10-50 mumaol/L Active Apoptosis of HL-60 cells induced.
Ursolic acid Antitumor Activity Cell Culture Not stated Active Increased nitric oxide and TNF-alpha AB1051
production.
Ursolic acid Antitumor Activity Cell Culture Not stated Active Induced apoptosis and interfered with enzymes | AB1052
involved in DNA synthesis. Prevented
malignant transformation of normal cells.
Geraniol Antiproliferative Activity Cell Culture 400 microM Active 70% inhibition of human colon cancer cell line AB1045
(Caco-2).
Active 50% decrease of omithine decarboxylase
activity.
Caffeine Cardiovascular Activity Oral Human 250 mg Active Systolic blood pressure and pulse pressure AB1031
Adult (hyperten- increased; no change in diastolic blood
sive) pressure; an increase in aortic stiffness seen.
Caffeine Cardiovascular Activity Oral Human 870 mg Active Increased fasting homocysteine by 0.4 AB1034
Adult micromol/L or 5%. Effect was stronger in
women.
Theophylline Cardiovascular Activity Not stated Not stated Active Used for myocardial stimulation. AB1046
Chlorogenic acid Hypocholesterolemic Activity IV Rat 5 mg/kg Active Decreased fasting plasma cholesterol (44%), AB1040
triacylglycerols (58%) and liver triacylglyerols
concentrations (24%).
Caffeine Osteoporotic Activity Oral Human 200-300 mg (2.5-6 | Active Associated with a loss of bone mineral density AB1032
Adult Female fl 0z cups) in most skeletal sites. Attenuated with a higher
calcium intake (750 mg/day).
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally IV = Intravenously SC = Subcutaneously IM = Intramuscular 21




Compound Tested | Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Chlorogenic acid Hypoglycemic Activity IV Rat 5 mg/kg Inactive Did not promote sustained hypoglycemia. AB1040
Active Lowered postprandial peak response to
glucose challenge.
Eugenol Antiestrogenic Activity In vitro Not stated Active AB1042
Geraniol Estrogenic Activity In vitro Not stated Active AB1042
Mice Not stated Inactive
Eugenol Antibacterial Activity Agar Plate BA50=0.003-0.034 | Active C. jejuni AB1043
BA50=0.019-0.43 Active L. monocytogenes
BA50=0.034-0.21 Active S. enterica
Geraniol Antibacterial Activity Agar Plate BA50=0.057-0.28 Active E. coli AB1043
BA50=0.019-0.43 Active L. monocytogenes
BA50=0.034-0.21 Active S. enterica
Ursolic acid Antitrypanocidal Activity In vitro MC100=40 micro Active T. cruzi AB1049
g/ml
Saponin Fraction Complex Formation Not stated 21 gm/L Active Reduced passive diffusion of cholic acid K28925
through cellulose membrane.
Caffeine Adenosine Antagonist Oral Human 6 mg/kg Active Antagonist to adenosine resulting in an AB1033
Adult Male increase in noradrenaline and serotonin which
is excitatory to spinal motor neurons,
increasing the occurrence of self-sustained
firing.
Caffeine Adenosine Antagonist Not stated Not stated Active AB1038
Theophylline Adenosine Antagonist Not stated Not stated Active May ameliorate chest pain in those with AB1048
hypersensitive esophagus by altering
adenosine-mediated nociception.
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally IV = Intravenously SC = Subcutaneously IM = Intramuscular 22
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